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Phase-change materials (PCMs) play a key role in emerging memory technologies, particularly in
resistive phase-change memories (PCRAM). Among well-studied PCMs, GeSbTe (GST) [1], GaSb
[2], and SbTe [3] stand out. Our study focuses on ZnSb alloy, a promising intermetallic
semiconductor, exhibiting a crystallization temperature of 257°C, an activation energy of 5.63 eV,
thermal stability of 10 years at 201 °C, and a resistivity contrast of approximately 10~* Q/sq between
its amorphous and crystalline states [4]. The objective is to explore the atomic redistribution
mechanisms, physico-chemical phenomena and crystallization process during the thermal annealing
of ZnSh alloys and Zn-Sb bilayers. To this end, various samples were deposited using magnetron
sputtering: deposition from an alloyed ZnSb (50:50) target, co-deposition of Zn and Sb targets with
composition variations, and bilayer deposition to study reactive diffusion. In situ X-ray diffraction
(XRD) was used to monitor phase sequences and determine crystallization temperatures as shown in
Fig 1, while X-ray reflectivity (XRR) provided insights into thickness and density changes in the layers
before and after thermal treatment. Additionally, atom probe tomography provided detailed insights
into atomic compositions, further enriching the understanding of phase formation processes. A
notable result was the consistency of the phase sequence (formation of ZnsSbs followed by ZnSb)
regardless of the deposition method, although the ZnSb phase formation temperature varied
depending on the method employed.

Index terms: phase change memory (PCM), ZnSb compound, phase sequence, reactive diffusion,
crystallization temperatures, density changes.
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Fig 1 : in situ XRD recorded during ramp annealing (5°C/min) on a Zn/Sb Bi-layer. The horizontal dotte dred lines deliminate the
temperature domain of each phases.
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